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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a forming method for a 
minute pattern with a narrowed 
pattern interval of a resist pattern, 
which can form a minute pattern 
formation material surely on a 
surface of the resist pattern. 

SOLUTION: The first resist layer 3 
including an acid generating material 
by means of heat or light irradiation, 
is applied on a substrate 1, exposed 
to light through a pattern, and 
developed. The first resist frame 6 
is formed by means of washing the 
developing solution with a cleaning 
liquid, and the minute pattern 
formation material 8 including a 
material corss linking with an 
existence of an acid, is applied on a 
substrate 1, on^which the cleaning 
liquid 7 is forced to stick. An acid is 
generated in the first resist frame 6 
by heat or light irradiation, and a 
crosslinking layer formed between 
the first resist frame 6 and the 
minute pattern formation material 8 
covers the first resist frame 6. 
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[0 0 5 4] 0 2 (d) (C^-r«t3lC. SffilS 

fc<3tM«<t'©i!&rp£«2 0 0 fcgfllfLT, ^©l^X 
l~7V-A9£SKUT«>o€r*a3£fr<^ ®2©V-7 

[0 0 5 5] *V>T12 (e) CfcUT, i&glCJfcDT 
TKftL&JSS-th ^Tf20W^h7U-A9Rtf 
IB 1 ©W -77 h 7 U-A 6 fc^fcjgjSI^&JS^TtSffi 1 
*»&*MW*. *o#M2 0 2£T7 7KLT 

Sffli^F^Xy^T* W^>5'J>^SJt;tt 
■^^f>X.y^>if (R I E) m) *«lf»tt^Xy hXy 

•3 G^WKF***" - - - . • 

[0 0 5 6] z\o>&t\z*miimi&\z&z>W!&n-5>-y 

7 I/- A 6 *»J*r **©ft»I«TftiMK 7 
■zTtmZHZ&WZ&ZtSi^. ?t£t>*>, Jgl©b-7 

[0 0 5 7] d'S-r-SiitC.fcO. K77^7 hit©!' 
x'7h7V-A J ? 1 , Uv7 h7U-Afflro hU>^©t§ 



[0 0 5 8] **KBBtt*«tt)*#MCw , rilBSfi 
«*]t»Wlt*fcH3*ffll»T»Wr4. 0 3 (a) 
tt, *Hffi^J «k 5 V -77« h 7 W AW \ZMti. 3 nfc h 
V>3 1 /^-7©|gT®£jRLT^$. 03 (b) . 

(c) \t*n*ntmmiitt?<ttMtm0mw**i> 

[0 0 5 9] 0 3 (a) C^r#Slffi0J©|g2©kv7 
h7W-A9li. ±JfiOHlR«H2te«Ufc«»l/^ 

->jEWt#»*/i^T#jfcsn-o»*. sr. »i©v 

77h7V-A6£*3 (S3) d = 6. 0 Mm. MRS 
(w 1 + 2 • w 2 ) = 0 . 6 Mm£&3«fc'5K:«&J5fcf 
So ifcV»T*lllE©^Sg07Jj£4fflV»T. g«-L©ft# 

£ Iff 1 © 1^77 h 7 V-K 6 ±fc!fLT*D!», 91ft 

im.hTft2<DVi?7. h 7 U— A 9 £JB^r -5. ft 
«MO/?3w2«l<j0. lwmTJbD> m.w«t»J«w 
1 = 0. 4tfm«C»/jN<t*-a-&h^>5 1 *#'5C:d:*tT 
**. 0*©.fc5lc. hW>^rt«ft«l)«T*JB2 0l' 
77 h7W-A9ffiJgtt^— CKRSnTV^. >t©h 
7£ffl^T. f$d2 = 4. 5 /im©;i- 
VD-f (NiFe) &7U-AJe>o#j*t±0^-r* 

[0 0 6 0] -77, 03 (b) . (c) (3. «3fc©0 1 

o \ztk v fcfamn * - ymfctimzm htb 9 icsc 1 ft 

5. 

[0 0 6 1] S-f. iBl©US?Xh*»«±ca*UT 

^S»l©V^h7l'-A5 3 2±!:S*L, M, 
Stft&, *ifcLT£S2©l^77 h7l — A5 3 6£$l* 
r-5. C©^-&iC(i, mi ©1^77 N7U-A5 3 2H8 
© K U7^r*3-T©m«i^^^7fgfi£^©^^^- 

tfc*fc*, iuji»bTt>««iEa>>we^6r«/WkLtt 

[0 0 6 2] »>£;*ftfcffS2©U-77h7b-A5 3 6 
0H'>f««)M*Wr5i. 03 (b) ©*&fc 
fS, hU7^J&»©U-77 h7U-AA0gate»B£ft 
T*5 6r. «w2^tJ£*^TVi5. 03 (c) 

©*^l:ii hU>^tt*OUS?X l-7U-A#Ma£ 
tfTft<, hU>^JKSB^e>0fj£if S*T©ffl)gffl5/3 
^, hb>?±gI5©fflijag|lr tt>*«snT^ft:^«* 
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yvyu-iitb-^tzft -oXh. 03 (b) . (c) \z 

tO 0 6 3] 2*>\Zs %2<DUi?7,hmK£Zmmmit 

mmththtm\ %\<Dvv7sY7v-kw$m\z 
w^*tttt$e»tc{&Ti"s. Sot, gmatmumzm 

LTfr<bm 2 <D V yT. h y V- AZBfiL VX 7 U-Atb 

ix, tb-D2'&\zm3 (b) tmfiwtk&Kte^xLt. 

■5. 

[0064] tcztf. *$mMmv>±5\z, mwm 

[oo6 5] z.(D&?\z. *$m<Dwm\zj:tuz* vv 
xhyu-Am^mzitvxv'jT. hy v- Aommtf 
mtt>x*n<x%, mm/^-yMfcttUzmmzui? 
xhyv-i±%.mzwi$.x%2>&o\zft.z>. «ot, m 

tbXn^JTs^!? HJtSrWtSl'v'X h rt$ '- h V 
>^rt?->X&r3X%m&rti>-><Dib-o%&*Wl$. 
•tZ>Z.£ifiX%Z>£o\ZtiZ>. 
[0 0 6 6] tC5T, ±.U%,\<D'0mMm\Z*.Z>W.M 

<Dmm&mxr%mi>iMxv>$mw. 7 z&mzit? \z 
#m 7 iswm lx^z ttmw&mmwi < <d a» * l < & 

\ v». » 1 IC, ** 1 ±Oifc?*& 7 tc^5^<z>&%#tt# 
#a&3. ^2 1^ ft^%m<DmsM2ft-*.ft\z&r)&ilS 
A6#*#£©>KLTi^LTL£^> 

<~> vx %.* s . . - , 

[0067] *%.w<Dm2 0$mvwmti, 

u-a^c gj;mzm^xiimtemm/&c&mw 
\z-o^x^4zm*xwiw?z, H4«. 

zm&/fc&mmom&mi&%ttm : £mx&z. 

[0 0 6 8] m»/Vc&$iW\m&/®.ft'® 1025:* 

iti>5. mm/Viftm 1 0 2 wtc«sis 1 £«ffi-r s 
3 6^jRtt^nT^-2>„ mm*)i<yi 3 6 

tt. 1 3 4 £®!|£;*#TS« 1 ^epE^\zm 

fcz-ezzttfxzz&sizts.^x^z,. 



[0 0 6 9] S#/gfe#ffl 1 0 2 KB. »1S*JU^ 1 3 
6 JiCDMS 1 CJB 1 © h tcitO®. 

»m&mfttz>mfoWis x>n 0 4#tBtt£>ttT^s,, 

1 i^^<t*ic;^i/^i 2 6^fflC-5»ctc 
<t o . >9 1 1 4 onmeM 1 ±ic«*-r 

[0070] 1 0 2 ictt, 

yi 3 6±OS«iaffi(^l©U> ? 7. hcD^^ta 

«*r-r-i.ift^/x;n 0 6^iai7e.taTi^. 
yx;n 0 6ii 2 2^#s-ti-^e.A*ji/7' 

1 1 o£PK t*(c;-?;uxi 2 8$WU^^itc«fcr), 

1 1 6 0i5t^^*«i±ic«c*-r*. 
[0 0 7 1] gH£/i5t#»l 0 2tCH 

3 6±OS«l^®fC^2CDW-v^ hjf 8£^$ 

^->M^»/X;H0 8I1 *>7°124S:8 
m^ts.i^hlVVy'X 1 2€:B8< t^tC/N'JPXl 3 0£ 
KCSCilC^O. Wmrt*->Bl$ttnf>? 1 18 

[0 0 7 2] $t,tr, ^/gt#«10 2(C«, 
;P^*1 3 6±©S«lgiBICW/X : $'->^»»fflS 

0 4tfmtt>nx^z. mm/t?->Mi$.mimm&wi 

SX)V2 0 4B, #>7°2 2 0 SrOl^ 

2 1 1 £BI< <h*tA*;l/7*2 2 6*KCSC<>:tc:i0, 
»aBA^->m«-if54ffl^^>^2 1 4<»WS&ns> 

[0 0 7 3] *tC, ^HJE(0^lC«fc-55H^/tt^M 

nxm&mz&zmi <DUiS7shmv>myt-t)mTLit 
3 6ic«Efi^ns. 

[0 0 7 4] SS^yi 3 6IC»«l<S:«@Lfce», 
t-^ 1 3 4 S:flK»LTS«^^l 3 6£ffili]&afcT* 

;W7"1 li^PK t*(CA*;i/Xi 2 6 ^fflUT. S# 

»>7 11 4©S#«S:S#«/X;H 0 4#6*« 

i*®^SD^«r*T5. 

[0 0 7 5] ffifeOIM.m&WtiimTl'tzib, ;W7*1 2 

6*Bi<i*tc;t;i/Xi i i zmcxm&mszjn o 

[0 0 7 6] *^T, *>yi22 ^ilStOO/tf 
71 1 0 5W< i^iCA'^Xl 2 8£B?CT. jjfeif*^ 

>i» i i 6©*^^jSfe^yx;n o 6*^»«i± 
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8SM<i*(:/t;^i i o£Bli;-m#if£/X;n o 

[0 0 7 7] tllOIg^TUfc^afi^^yi 3 6 

©mE*#jks * . mm i s^ason«»*t:± o 

1 3 6 IC»« 1 £»mLfc<E>, 1 3 4 S11LT 

fcfctfJl^l 3 6«teHfc»Tiat££-tt*. 

#>:/2 2 0 /W:/2 1 1£B8< £ 

2 1 4 0flWH^^->»**m«S«««r» 

ttwRi$imm;x)i>2 o 4*6©«i/x^->»jt<w 

ffla**0«»*#±***. ^^-C, #>Xl 2 2£ 
fiSto^/^^l 1 0£K< ^tCAMI/Xl 2 8 5: 

act, 1 1 6o»#«*ft»«yx;n 

0 6*>S**l±KfHlrt-*. BfftOifeiMaSiWKTl/ 
fc£>, A\>VXl 2 8£H< tsfclCAMl/Xl 1 OfcHCT 
i5t#aeyX;H 0 6#6©ftiMlE©«|&ftf*±a«*. 
iStJtWT-T'Si^^Xl 3 6 *BlHlG»CTIlieS 

[0 0 7 8] £ © J: 3 ic#isjS6 © ic «fc *«± 
urn -s «g«HWimt< - 1 »4«t < , 

■i »««»«iLTv»*^iBi*«»&Tfii»iii»raiA.* ct*«r 

[0 0 7 9] JfcK, 3 LT, 

>y HOftfc^tw-riSWlBH-CfcD, 0 5 (a) 
V*. H©h5^^©*'L>S:il-5>¥®CJ:?)®fS 
13, 15 (b) tt#±H (ABS) #|*to&» SAfcRBB 

[0 0 8 0] fc*, -f>^r-fX 
(tt*£) §2*^v K*iKft*$ttlMR (MR) I±a 



[0 0 8 1] $r. A 1 T i CfOtSSyi'WKi 
*HwUat»aS«±fc. iill 0 4**JiT«. -©*£ 
SB 1 0 tt, A 1 2 0,, S i 0,e®£tttt&£, 7.A - 
v * ft*T» S U < tt 1 ~ 2 m mSflE©K*K#(fcT 
S. 

[0 0 8 2] *0±fcT»S<— Jl/F 1 1/8©! 

1 2*«®-r-5. TaSi^-^H 1 1J9©B«, A 1 Fe 
Si, NiFe, CoFe, CoFeNi, F e N, F 
eZrN, FeTaN, CoZrNb. CoZrTa^ 

0 0-5 0 0 0 nmgSE©K®tJgrit'rs. h*=¥ 

+• y Xffl ©^»H 1 2 «. a i j0 3 , s i o,*©«s» 

Z/V^Sf Tff$b<Hl 0~2 0 0 nmS 

[0 0 8 3] *^T% tfe&Bl 2±©MRifl 3 

■5 ICU— 1***1 4SffXT5. MR$f 1311 J8& 
ft©***jfttUTt)«t^, 8ttj|&tf*lM8ttM*£ 
ac«Jil/fc*IMI»tT*CtjWff*bn. 8141© 
#^ibTH NiFe, NiFeRh, FeMn, N 
iMn, Co, Fe, N i O, N i F e C r KF#*?£L 
<, #«t£Ji©»»il/Ttt, Ta. Cu, Ag*iWff 
*Ll>. £fc> ^JPPittLT, fllAkfNi FeRh/ 
Ta/NiFeOEIil, NiFe/Cu/NiFe 
/FeMn, Ni Fe/Cu/Co/FeMn, Cu/ 
Co/Cu/NiFe, Fe/Cr, Co/Cu, Co 

/a g^©»&n«i££ ia-.yht vrmm^- V V 

©BIJ¥H 0. 5~5 0 nm, #tCl~2 5 nmfrs 

ci*iff*i<. ^atte©ms%, o. 5-5 on 

m, !NfCl~2 5nmtt5Ct)!i!jifSl». ±i^©a 
= y h©»0iIL8tJfjSctt, 1 ~3 om. 4#tci~20 
EUWMtl/H. MRi^l 3i#iLT©ISB, 5~ 
lOOnm, #l:iO~6 0noiT<&5Ct»^L 
O. MRSI^©«*»t)B-raJC«, X/Xy^S, feci 
«»**tffll>6*l*. U-K**14»4, W, Cu, A 
u, Ag, Ta,--Mo,. Co,- P tfCiiWfifX- - 
rtyftii, fc-D^T10-5 0 0nm, 1tiC5 0~ 
3 0 0 nmgfg©B&»KBj£-f*;i£*W*L^. 

[0 0 8 4] MR*f 1 3Ri;y-H*#l 4 

±IC. ->-^H=f+s/Xffl©«fe»Bl 5*»®"T *. r 
©#6iit» 1511 A 1 ,0 3 . S i 0 2 *©i(fe»#^S:, 
X/t'y^ffi^T, 5~5 00nm. JfSL<«10~2 
0 0 nmigSWlSWtcJBfiJc-r^., 

[0 0 8 5] fiUaS^ftMRB^y KWOftUtt, P 
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[0 0 8 6] &1>T> MR*f 1 3©±»->-Jl/HS:* 
ffl-*-£E»'V;/ HfiR^TSRffiffi 1 6ffi<£ffittS£?SJi 

TfflaSSl 6fflO»tt, NiFe, CoFe, CoFe 
Nl. FeN^«ttW«, 7srty*?m 
^T*?£ L<B5 0 0-4 0 0 0n m&K0ltWeSJ& 
T£e E»**?:7l 7JB0«WiWU A1A> Si 
Oj^Ottftt^y^fe^T, 1 0-5 0 0 nmga 

[0 0 8 7] B»*iry^i 7±ic, 3-f;n 

2-5 MmS*©»*fc»jart"«. tftftM 
19H 7*M/^h#»*JIWfl:S*T, 3-2 0 

[0 0 8 8] &±©Ig^lT, 0 5 (A) fcSTJBUi 

[0 0 8 9] 05 (B) 3 fc, C1C7)J: 

TMt^. ±as«fi2 0lt NiFe, CoFe. C 
oFeNU FeN«(0*«tttt»*, #*U<tt3- 
5/imift0WII:»flEt4. ±8R««2O(0 

t0 0 9 0]OT> COi'5&»«©±«Mi20*» 
dt*r^fc*^^W A#^£SlCOlvTRWT£. El 6 

^ [0 0 9 1] 06 (a) KSR-TBH** 7±fc. 
06 (b) lC«^cfe5fc, Cu> NiFe, Au^tf)*? 

2 1 0-5 0 0 nmgScof IT^lt?). 

[0092] 06 (c) \z7jk'?&viZs &my 

«H2 l ±fc* l oi^x h#»2 2 ^i*tt;^- 
->yu 06 (d) ic^f Zv^mKouvxhyu 

-A2-3t#«t-*r.-i:0*l©l'^ 3 

I, g 1 (Z) l/y 7 N 7 I/- A 2 3 g®^ft^Si£^ 
#it£-tf€>o W^Tl^cb, ±ES 1 ©SIJficDjgffi 
TKWU&Jc'SC, ifc»«7*SDffle>rfcaffiBfcft 

[0 0 9 3] «101/y^h7l/-A2 3^ £ 



1 Ol/y^ h 7 U-i* 2 3 fctt«LfcfB2 flU 
y^h7l/-A3 0«n o JBfi!c$tlfc»2©Uy 
X h7l/-2*3 0te> 8lOl/y7h7l/-A23«i:0 
- >co^i3Sf|§ *«/Mfc 2 -frfc V yX h/t*->£» 
£ (0 6 (e) #J») o 

[0 0 9 4] 07 (a) fc«1\fc5fc, »2©l/^h 
7WA3 0SItLTffl^TNiFe, CoFe, C 
oFeNL FeN»Oftatttf»«:fto*bT«)o* 
12 4m 

[0 0 9 5] 07 (b) \Z7*T£z)\zmi'Rtf 

m20WJ7s h7V~2±2 3, 3 0 «WttftffMF£/IV> 

Tam-r*. 07 (c) ic^-r^^tc, 

2 4£^*£KLT, l/yXf;^->^i^iT 
J&K2 1 Sr-f *>5= ij >4f»©^ftt ioT|**-r*. 

[0 0 9 6] 08 (a) (ItST^ £>o€ 

» 2 4^»T^#»»0±»*J:lXHHeu^ hS2 

5TB3. 08 (b) fcjRT-kifc^Xty hxy 

^>^T^B^aP»^feo*)i2 4Rtf&JRTfflJt2 

1£|&5&U S&fc*«*«»*JBV>T, US?*hH2 

5£««T*::££J;tK 08 (c) \Z^-T^U±B 

[0 0 9 7] 0 5 \ZM D , 05 (C) fc^-T J; ? £ 
*>5U>^ R I E (K^tt-<*>X-/5 L >^) 3F<7> 

H^-fx^^>^^ffv\ Ea^^^^i 7m<omm 
mi 6mom&m(o&*£T^z?\zmtenT^te^B 

[0 0 9 8] uniliO, 05 (D) \Z7fcr&$\Z. ± 

2 6^gl« e u<^)MI2 6H A 1 2 0 3 , SiO 
2 *0*6»1*fi-S:* X/V^SST5-5 0 /xmggtf) 

[0 0 9 9] Bl±RWtfcJ:5K:, **«<0»«Ttt- 

-A2 3e»ritr**©*»xeTft»*feSD«*» 

[0 10 0] ±EIW©#«fclR 
[0 10 1] 



- 10 - 



^2 0 0 1 -3 1 6 8 6 3 ( P 2 0 0 1 - 3 1 6 8 6 3 A) 



[01] *»Wco«i(D*i6©»«K:cfcS««^^-> 
[0 2] *»MOjBlO*Jfio»«KJ:*a«/ , «^-> 

[0 4] *&w<nm2<DmMv>j&m\z&2>mm/&t&& 

[0 5] *»MO*3©*Jfi©»ll^«fc«»«|IB/ , «^-> 
[0 6] *«MOlB3 0*JfiO»«K:J:Sj»l)iaft'\!y 

[0 7] *&w<D&3<DmM<vMM\z£%»mmm.'\y 

[0 8] *«MO*3 0*J60»fi^«fcS»tt«»'\!y 

[09] fig*©7lx-A«6^*tttfla^&fto*il©« 
iXi BrB 

[01 0] SEsfcoaai/t^ — >»«*j*0«iBX8WH 



1 ** 

2 ttHM 

3 miouzSTshm 

4 
5 
6 
7 
8 
9 

1 0, 
1 1 
1 3 
1 4 
1 6 
1 7 

1 8 

2 0 
2 1 
2 2 
2 4 
2 5 
10 2 
10 4 
11.4 
116 
118 
13 6 
2 14 



2 3 ^10l/yXh7l/-A 

30 !2©l/^h7U-A 
, 12, 15, 19 #6iltJg 



±MW& 

, io6> 108, 204 yx;p 




214 116 114 118 
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[HI] [02] [06] 




) 



- 12 - 



#B12 0 0 1 - 3 1 6 8 6 3 ( P 2 0 0 1 - 3 1 6 8 6 3 A) 




- 13 - 



4$H 2001-316863 (P 2001-316863 A) 



[H8] CE10] 




mma: wi2#5^iib (2000. 5. 1 
1) 

[*«I*jE 1 ] 

imiEttfummzi mm 

HUE WW- - 

[09] 
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j (5D int. ci. 7 mmn 

// HO 1 L 21/027 



F I 

H0 1L 21/30 



T-T3-K (##) 



5 7 0 
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